Src family kinase inhibitor PP2 enhances differentiation of acute promyelocytic leukemia cell line induced by combination of all-trans-retinoic acid and arsenic trioxide.
An all-trans-retinoic acid (ATRA) and arsenic trioxide (ATO) combination yields high-quality remission and survival in newly-diagnosed acute promyelocytic leukemia (APL). For subsequent similar data, NCCN guidelines indicate that ATRA plus ATO is one of the recommended regimens for the treatment of patients with APL. We demonstrated SFK (Src family kinase) inhibitor PP2-enhanced APL cell differentiation when combined with either ATRA or ATO with difference in activation of RA-induced genes. In this study, we investigated whether SFK inhibitor PP2 could enhance the differentiation of NB4 APL cells when combined with ATRA and ATO and the changes in the expression of intercellular adhesion molecule-1 (ICAM-1) derived from the retinoic acid receptor (RAR) target gene. Treatment of NB4 cells with 1 μM of ATRA, 0.5 μM of ATO, or 10 μM of PP2 for 72 h induced expression of CD11b-positive cells by 13.01%, 11.53% or 13.28%, respectively. However, the combination of ATRA and ATO and the combination of three agents (ATRA, ATO, and PP2) led to a significantly higher expression of CD11b-positive cells (30.96% and 63.17%, respectively). The synergistic effect of the combination of three agents was more significant than the combination of ATRA and ATO. These results were confirmed with NBT staining. These effects were not related to apoptosis. Annexin-V-fluorescein staining revealed that a combination of ATRA and ATO and combination of the three agents did not induce apoptosis in NB4 cells. The expression of ICAM-1 markedly increased in cells treated with the combination of the three agents. These findings suggest that the SFK inhibitor can enhance differentiation of APL cells combined with ATRA and ATO. FDA approved SFK inhibitors, such as dasatinib and bosutinib, may be beneficial for the treatment of APL with a combination of ATRA and ATO.